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Abstract:
Purpose: Evaluating  country  manufacturing  location  attractiveness  on  various  performance
measures  deepens  the  analysis  and  provides  a  more  informed  basis  for  manufacturing  site
selection versus reliance on labor rates alone.  A short  list  of  countries  can be used to drive
regional considerations for site-specific selection within a country.
Design/methodology/approach: The  two-step  multi  attribute  decision  model  contains  an
initial filter layer to require minimum values for low weighted attributes and provides a rank order
utility score for twenty-three countries studied. The model contains 11 key explanatory variables
with Labor Rate, Material Cost, and Logistics making up the top 3 attributes and representing
54% percent of  the model weights.
Findings: We  propose  a  multi  attribute  decision  framework  for  strategically  assessing  the
attractiveness of  a country as a location for manufacturing automobiles. 
Research limitations/implications: Consideration  of  country  level  wage variation,  specific
tariffs,  and  other  economic  incentives  provides  a  secondary  analysis  after  the  initial  list  of
candidate countries is defined.
Practical  implications: The  results  of  our  modeling  show  China,  India,  and  Mexico  are
currently the top ranked countries for manufacturing attractiveness. These three markets hold the
highest  utility  scores  throughout  sensitivity  analysis  on the labor  rate  attribute  weight  rating,
highlighting the strength and potential of  manufacturing in China, India, and Mexico.
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Originality/value: Combining MAUT with regression analysis to simplify model to core factors
then using a “must have” layer to handle extreme impacts of  low weight factors and allowing for
ease of  repeatability.
Keywords: automobile,  manufacturing,  attractiveness,  decision  making,  footprint,  optimization,  site
selection
1. Introduction
The question of  where to manufacture and sell goods is paramount for any durable goods manufacturer.
Expanding  sales  into  global  markets  or  stretching  a  supply  chain  to  provide  goods  from factories
thousands of  miles away impacts not only the bottom line of  an enterprise, but also increases financial
and supply chain risks and a companies’ brand image. In “Car Wars”, we discussed the factors driving
product success and failure in the automotive market from a product perspective (Hanawalt & Rouse,
2010). “Car Wars” evaluated success or failure in the United States only. However, today’s decisions for
durable goods manufacturers are predominately global in nature. Once a product has been planned for
development, often the next step is to determine where to sell it and where to build it. While integrated
product development processes do most of  this work in parallel today, extension of  sales into additional
markets to further spread out fixed costs or the creation of  additional manufacturing footprints is still a
very common exercise. 
The leanest supply chain is ideally as close to the customer as possible. By building the product close to
the customer, the time for the product to get to market and inventory to support the supply chain is
minimized. Ideally the “build where you sell” principle increases responsiveness to customer preferences
and reduces cost.  However,  few multi-national  companies have enough capital  or resources to build
production facilities in every market a product is sold in.  Given the constraints,  companies work to
optimize  profit  by  delivering  products  to  market  at  the  lowest  cost  possible.  This  paper  presents  a
two-step multi-attribute decision framework for assessing the attractiveness of  a country as a location for
manufacturing automobiles.
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2. Traditional Manufacturing Allocations
The traditional mindset of  manufacturers has always been to seek the lowest labor costs in manufacturing
location selection. However, the lowest labor cost does not always prove to the best choice for the
company in terms of  financial returns or risks to a firm’s reputation. The decision to manufacture in a
country is a long-term commitment by a company, often 20 years without incurring any financial penalties
in terms of  write downs of  assets or the refunding of  government incentives. A wrong bet can transform
what should be a competitive advantage into a mess of  underutilized or high-cost assets (Lamarre, Pergler
& Vainberg, 2009). Much has been written about the outsourcing and insourcing of  manufacturing jobs
over  the  last  two  decades.  BCG  recently  issued  a  report  citing  the  shifting  economics  of  global
manufacturing which identified a trend away from pure low cost manufacturing locations (The Boston
Consulting  Group,  2014).  Manufacturing  location  selection  is  much  more  complicated  than  purely
seeking a country with the lowest labor costs. The location decision needs to be evaluated over various
performance measures to ensure a robust decision. Often the high growth potential of  an emerging
market prompts businesses to invest in order to capitalize on the growth. But too often, as has been the
case in India, the results are only news of  scams, cases of  graft, endemic corruption, enforcement and
whistle-blowers (EY, 2014). The stability of  the local governments impact manufacturers when issues
such as foreign exchange controls can grind production to a halt when dollars are not available to import
raw materials, as has been the case in Egypt (Voice of  America, 2016).
3. Literature Review
The ideal location of  facilities is  a very broad area of  research particularly due to its importance to
multi-national corporations operating in the global economy. Most models employ an empirical approach
to finding the lowest cost or minimizing shipping distances. Badri el al developed models that supplement
or  complement  traditional  approaches  to  industrial  location  analysis  (Badri,  Davis  &  Davis,  1995).
Hoffman  and  Schniederjans  present  a  two‐stage  model  that  combines  the  concepts  of  strategic
management, the management science technique of  goal programming, and micro computer technology
to provide managers with a more effective and efficient method for evaluating global facility sites and
making  selection  decisions  (Hoffman  &  Schniederjans,  1996).  Bartelsman  et  al.  evaluated  the
cross-country  variation  in  the  within-industry  covariance  between  size  and  productivity  through  an
empirical model (Bartelsman, Haltiwanger & Scarpetta, 2013). Bozarth and colleagues model supply chain
complexity and empirically test it using plant-level data from 209 plants across seven countries linking
operations  strategy  to  organization  design  (Bozarth,  Warsing,  Flynn  &  Flynn,  2009).  Vidal  and
Goetschalck examined the effects  of  uncertainties  in transportation,  demand, supplier  reliability,  and
-819-
Journal of  Industrial Engineering and Management – https://doi.org/10.3926/jiem.2321
exchange rate through mixed integer programming (Vidal & Goetschalckx, 2000). Dogan proposes an
integrated approach that combines Bayesian Networks and Total Cost of  Ownership (TCO) to address
complexities involved in selecting an international facility for a manufacturing plant (Dogan, 2012).
Alternative approaches have employed survey data and decision frameworks to arrive at an ideal selection.
Ellram evaluated country attractiveness through a survey approach with a supply chain focus (Ellram,
2013).  Tate  and  colleagues  applied  a  survey  approach,  with  survey  responses  from 319  companies
currently managing offshore manufacturing plants, to understand attitudes on manufacturing location
selection  (Tate,  Ellram,  Schoenherr,  & Petersen,  2014).  Yang  presents  an  AHP (analytical  hierarchy
process) decision model for facility location selection from the view of  organizations that contemplate
locations of  a new facility or a relocation of  existing facilities (Yang & Lee, 1997). Canboleat et al present
a multi-phase approach for selecting a country in which to locate a global manufacturing facility using
influence diagrams, decision trees, and a MAUT (multi-attribute utility theory) model (Canbolat, Chelst &
Garg, 2007).
The decision to locate a manufacturing facility in a given country must consider both qualitative factors
and quantitative factors (MacCormack, Newman III & Rosenfield, 1994). Multi-criteria decision models
have been used in a wide range of  facility context decisions. Keeney discusses how decisions involving
multiple objectives have many factors affecting the desirability of  an alternative (Keeney, 1982). Defining
a global manufacturing strategy is a very complicated process involving multiple objectives that is evolving
away from decision making based on lowest cost alone. Platts used utility theory in the strategic framing
and analysis of  make vs buy decisions (Platts, 2002). Min proposes a MAUT model for international
supplier selection that can effectively deal with both qualitative and quantitative factors in multiple criteria
and uncertain decision environments (Min, 1994).
We elected to pursue our own decision framework solution, building on the foundation of  MAUT, in
order to enable a simple framework for location attractiveness. A key requirement for the solution is
repeatability. The solution utilizes data from available sources which are frequently updated at a regular
cadence.
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4. Fundamental Objective Hierarchy
The fundamental objective and supporting objectives of  our decision framework are shown in Figure 1.
The fundamental objective hierarchy identifies the decision to be taken and the supporting objectives to
arrive at the ideal solution. The fundamental objective defines what is truly wanted from the decision. The
supporting  objectives  are  means  to  achieve  the  fundamental  objective.  The  fundamental  objectives
hierarchy creates the framework for measuring alternatives against key attributes.
Figure 1. Fundamental objectives hierarchy
5. Means Objective Network
The means objectives support the achievement of  the fundamental objective. Figure 2 shows the means
objective network for the decision model.
Figure 2. Means objective network
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Working through the  Means  Objective  Network,  two primary  supporting  objectives  were  identified:
Lowest Landed Cost and Minimize Production Risk. Lowest Landed Cost is defined as the lowest cost
possible to produce a complete vehicle in a country and Minimize Production Risk is defined as working
to prevent interruption of  manufacturing production.
6. Decision Framework
6.1. Objective
To  evaluate  allocation  decisions  beyond  wage  rates,  we  have  created  a  framework  that  trades  off
competing attributes to deliver a simple country ranking scale. The goal of  the framework is to provide
an efficient and repeatable ranking scale. The scale uses reliable data inputs from established sources,
some publically available and some purchased. The use of  the framework efficiently allows an analyst to
very quickly narrow to a small set of  candidate countries rather than performing a full-scale site selection
study for many countries. Candidate countries can be used to narrow regional considerations within a
country and ultimately narrow to a final manufacturing site selection.
Our country attractiveness decision framework employs utility theory as a basis for analysis. The best
course of  action, or in this case the best country to manufacture in, is the alternative with the highest
expected utility. The model employs converted multiple performance measures to a scalar performance
measure using multi-attribute utility  theory (Keeney & Raiffa,  1993).  Each measure requires a utility
function complete with relative weighting of  importance. The performance measures are converted from
their individual native units into utility values. The scores are cardinal and can be used for ranking. Great
care is taken to ensure that the decision maker preferences are accurately represented. The following steps
were undertaken to create the country attractiveness model:
1. Brainstorm attributes
2. Weight attributes
3. Locate source data for attributes
4. Assign utility functions
5. Score initial set of  countries
6. Regression analysis to reduce attributes
7. Review results
8. Sensitivity Analyses
9. Adjustments
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6.1.1. Brainstorm Attributes
A team of  ten stakeholders in automotive manufacturing strategy and planning convened in three one-
hour sessions to create a listing of  potential model attributes for manufacturing country attractiveness.
During the first session, an initial set of  categories was agreed upon. The broader attribute categories
included  Automotive,  Financial/Macroeconomic,  Infrastructure,  Investment,  Labor,  Political,
Productivity, and Technology. The next two sessions were used to develop attributes in each of  the broad
categories. The sessions produced a listing of  25 model attributes to be weighted. The list of  broad
categories and attributes with each category is the following:
Automotive – Attributes specific to automotive industry, such as metrics on future automotive sales in
specific countries.
• Forecasted Production Compound Annual Growth Rate (CAGR%) – Forecasted Automotive
Production Growth Rate by country (CY2012 -2018)
• Forecasted  market  sales  CAGR%  –  Forecasted  Automotive  Sales  Growth  Rate  by  country
(CY2012 -2018)
• Material Cost – Relative cost of  automotive materials by country, forecasted in 2018
Financial/Macroeconomic – Attributes covering macroeconomic financial metrics, such as inflation rate
and consumer price index
• Inflation, consumer prices (annual %) – Rate of  inflation by country (average of  CY2012-2014)
• Foreign Exchange variation – Variability in currency value relative to USD (standard deviation of
% change from '97-13)
• Macroeconomic environment – Stability of  the macroeconomic environment (index value)
• Value add in MFG – Value added (% of  GDP) (average of  CY2012-2014)
Infrastructure  –  Attributes  specific  to  infrastructure  metrics,  such  as  electricity  prices  and  logistics
performance
• Electricity Price Index – Base electricity rate indexed to UK Base Electricity: Index (2005 = 100)
(index value 2014)
• Local Supplier Quality – Quality of  local suppliers (index value 2014)
• Logistics – Rating of  countries logistics capabilities (index value 2014)
• Quality of  Electric supply – Rating of  countries power supply (index value 2014)
Investment – Attributes specific to investment metrics, such as foreign direct investment in a specific
country
• FDI Inflow – Current inward FDI potential (index value 2015)
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• Legal Rights Index – Degree of  legal protection of  borrowers’ and lenders’ rights (index value
2014)
Labor – Attributes specific to labor metrics, such as labor rate and quality of  education system
• Labor Market Efficiency – Efficiency and flexibility of  the labor market (index value 2014)
• Labor Rate – Forecasted labor rate in $US for each country in the year 2018 (2018 labor rate
forecast)
• Quality of  Education System – Educational system meeting the needs of  a competitive economy
(index value 2014)
• Cooperation in labor-employer relations’ – Characterized labor-employer relations rating (index
value 2014)
Political  –  Attributes  specific  to  political  metrics,  such  as  trade  barriers  and  intellectual  property
protections
• Prevalence of  trade barriers – The extent do non-tariff  barriers limit the ability of  imported
goods to compete in the domestic market (index value 2014)
• Intellectual  Property  Protection  –  The  protection  of  intellectual  property,  including
anti-counterfeiting measures (index value 2014)
Productivity – Attributes specific to productivity metrics, such as industrial production index
• Goods Market Efficiency – Positioned to produce the right mix of  products and services given
their particular supply-and-demand condition (index value 2014)
• Industrial Production Index – Country industrial output measured in index form (index value
2018)
• Industrial Production Index CAGR – Compound annual growth rate of  index (calculated value
CY2012-2018)
• Overall  Productivity  of  Labor  CAGR – Compound annual  growth rate  of  Gross  domestic
product (GDP) at purchasing power parity (PPP) in US$ per person employed (calculated value
CY2012 – 2018)
Technology – Attributes specific to technology metrics, such as innovation and readiness for advanced
technologies
• Technology Readiness– Agility with which an economy adopts existing technologies to enhance
the productivity of  its industries (index value 2014)
• Innovation– Rating of  countries technical innovation capabilities (index value 2014)
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6.1.2. Weight Attributes
The team of  stakeholders rated the relative importance of  each attribute through a lottery process within
a group meeting. The team concluded the importance of  each attribute in the model does not depend on
the particular level of  one attribute relative to the particular level of  another attribute. By definition the
model is utility independent when attribute x1 is utility independent of  attribute x2 when preferences for
lotteries over  x1 do not depend on the particular level of  x2. The group of  subject matter experts
assigned a relative importance to each attribute on a scale of  1-10, with 10 being of  highest importance.
As known from Arrow’s Impossibility Theorem, a rational group ordering is not specified nor guaranteed
for  all  possible  outcomes (Arrow,  1962).  However,  the  stakeholder  debate  allowed for  interpersonal
comparisons of  strengths of  preferences to avoid this difficulty. The group reached a consensus rating of
each attribute within the group meeting.
6.1.3. Locate Source Data for Attributes
One of  the key requirements for the framework model is repeatability. The inputs to the model were
sourced from reputable,  regularly  published data that is  either free or available through subscription
services. For the model attributes, data was sourced from the following: World Economic Forum Global
Competitiveness Report (World Economic Forum, n.d.), World Bank Logistics Performance Index (The
World Bank, 2014), IHS Production Forecast (IHS Automotive: Automotive Forecasting, 2014), IHS
Sales  Forecast  (IHS  Automotive:  Automotive  Forecasting,  2014),  Economist  Intelligence  Unit
(Economist  Intelligence  Unit,  2014),  and  Michigan  State  University  Global  Edge  (Global  Edge  –
Michigan State University, 2014).
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6.1.4. Assign Utility Functions
A major  analytical  tool  associated with  the  field  of  decision analysis  is  multi-attribute  utility  theory
(MAUT) as shown in Figure 3.
Figure 3. Utility model framework
The framework  created uses  MAUT in  the  additive  form to  combine  the  utility  values  for  each
attribute. For each attribute x1,…xn the utility of  the consequences can be determined through the
following  equations  1  and 2.  The  multi-attribute  utility  function  U can  be  estimated  by  first  by
estimating  n conditional utilities  ui(xi) for the given values of  the n attributes and then combining
ui(xi)  for all  attributes. Keeney and Raiffa suggest that for four or more attributes the reasonable
models to consider are the multiplicative and additive forms. (Keeney & Raiffa, 1993).  x1 is utility
independent of  x2 when preferences for lotteries over x1 do not depend on the particular level of
x2. Let x be an attribute and y a set of  n − 1, n > 0, attributes. Consider the case of  two attributes, x
and y.  u(x,y) is a two-attribute utility function and if  x and  y are mutually utility independent, then
equation 3 which is termed the multi-linear form. If  x and y are mutually utility independent for non-
trivial choices of  x1,  y1,  x2, and y2, then equation 4 which is termed the additive form (Equations
1-4). 
U (X) = U (x1, x2, … xn) = multi-attribute utility function (1)
U (X) = f  [u(x1), u(x2), … u(xn)] (2)
u(x,y) = k1 ux(x) + k2 uy(y) + (1 – k1 – k2) ux(x)uy(y) (3)
u(x,y) = k1 ux(x) + k2 uy(y) (4)
Additive independence exists if  each attribute is additive independent of  the other attributes. The use
of  the additive form is justified given the assumption of  additive independence. For each attribute
factor in the model the utility function was selected from the set of  curves listed as (a) through (f) in
Figure 4.
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Figure 4. Utility functions
6.1.5. Score Initial Set of  Countries
The initial  brainstorming  sessions  resulted  in  the  selection  of  and weighting  of  25  attributes.  The
attributes and weights, done through a lottery process within a group meeting, are listed in the Table 1. 
Attribute Initial weight Function
Labor rate 120% D
Material cost 10.0% D
Logistics 8.5% A
Local supplier quality 7.0% C
FDI infow 5.5% E
Forecasted production CAGR% 4.5% C
Prevalence of  trade barriers 4.0% C
Cooperation in labor-employer relations’ 4.0% C
Value add in MFG 3.5% C
Inflation, consumer prices (annual %) 3.5% D
Technology readiness 3.5% C
Legal rights index 3.0% A
FX variation 3.0% F
Innovation 3.0% C
Labor market efficiency 3.0% C
Macroeconomic environment 3.0% C
Forecasted market sales CAGR% 25% C
Goods market efficiency 25% C
Overall productivity of  labour CAGR 25% A
Electricity price index 20% D
Industrial production index 20% A
Intellectual property protection 20% A
Quality of  education system 20% C
Quality of  electric supply 20% C
Industrial production index CAGR 1.5% A
Table 1. Baseline factors, weights, and functions
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The use of  paired comparisons in the group setting defined the relative importance of  each attribute and
therefore its weight in the model. Each attribute is assigned a utility function from the six alternatives
shown in Table 1. The function for “more is better” and “less is better” are the most commonly assigned.
However, there are several attributes that exhibited “diminishing returns” and “diminishing decline”. Data
for each attribute was obtained globally from the sources listed above. From each data source a minimum
and maximum value was established for the X axis of  the utility function. For example, “Local Supplier
Quality” is sourced from the global competiveness rankings of  the World Economic Form and has an
integer index score of  1 through 7. Therefore, the minimum for the X axis is established as 1 and the
maximum established as 7. For “Industrial Production Index” data from the Economist Intelligence Unit
was referenced. The minimum and maximum values were established by looking at the 2018 index with a
baseline  of  the  United  States  in  2005 (100).  By evaluating  the  global  data,  a  minimum of  90  and
maximum of  390 were established for the  X axis of  the utility function. The source and method for
calculating each attribute x axis is provided in the Appendix. Data was collected and analyzed for a set of
23 countries. The 23 countries are listed in Table 2.
Country listing
Argentina Poland
Australia Romania
Brazil Russia
Canada Saudi Arabia
China South Africa
France South Korea
Germany Spain
India Thailand
Indonesia UK
Italy United States
Japan Vietnam
Mexico
Table 2. Country listing
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6.1.6. Regression Analysis to Reduce Attributes
Employing our model, we computed a utility score for each of  the twenty-three countries. To narrow the
list of  attributes to the ones driving differences in utility scores between the 23 sample countries, we
performed linear regression on the data set, comparing the t-value of  each attribute to t-critical. Where
the dependent variable is  the  utility  score of  each alternative and the independent  variables  are the
weighted attribute contributions to the utility function for each country. For each attribute the hypothesis
test is the following:
H0: ßA < = 0
H1: ßA > 0
Where ßA = |t-statistic| – t-critical
For each attribute the decision rule is to reject H0 at a given level of  significance if  the absolute value of
the  t-statistic  >  t-critical,  where  t has  n – k – 1 degrees  of  freedom.  The  test  was  performed to
understand which attributes had any significant bearing on the cardinal ranking of  the 23 countries tested.
Through an iterative process 12 variables that did not have significance in accounting for the differences
in  utility  scores  between the  23  countries  were  eliminated from the model  and the  weights  of  the
remaining variables were adjusted upwards based on their relative weights. In other words, the utility
contribution of  the 12 eliminated variables did not differ statistically for the 23 countries measured. The
final model weights are in Table 3.
Attribute Initial weight Curve
Labor rate 21% D
Material cost 18% D
Logistics 15% A
Local supplier quality 8% C
Prevalence of  trade barriers 7% C
Cooperation in labor-employer relations’ 7% C
Value add in MFG 6% C
Legal rights index 5% A
FX variation 5% F
Electricity price index 4% D
Industrial production index CAGR 3% A
Table 3. Final factors, weights, and curves
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A one tailed test was used for the analysis due to the fact that the expected sign for each coefficient is
known.  Data  used  for  23  countries  with  11  explanatory  variables  gives  11  degrees  of  freedom
(23 – 11 – 1 = 11). t-critical is 1.80 and alpha = 0.05. All attributes remaining in the model have a t-value
greater than t-critical. The regression statistics for each run are listed in the Appendix. Table 4 shows each
attribute with corresponding weight, utility function, minimum, and maximum values.
Category Factor Units Weight Function mínimum Máximum
Infrastructure Electricity price index Index 4% D 53 180
Infrastructure Logistics Index 15% A 1 5
Investment Legal rights index Index 5% A 0 10
Labor Labor rate $/hr US 21% D 0.5 60
Macroeconomic FX variation SD 5% F 0 40
Macroeconomic Value add in MFG % ofGDP 6% C 5 40
Political Prevalence of  trade barriers Index 7% A 1 7
Productivity Industrial production index CAGR % 3% A –2 8
Automotive Forecasted production CAGR% % 8% C –5 30
Automotive Material cost Index 18% D 92 115
Labor Cooperation in labor-employerrelations’ Index 7% C 1 7
100%
Table 4. Expanded view of  final factors
6.1.7. Review Results
The table matrix was completed for each country in the study. Table 5 shows an example of  the results
for South Korea. The weighted score is calculated by summing the product of  each utility score times its
weight times 100. The model results give a ranked order of  manufacturing country attractiveness. After
completing the matrix for each country, a relative rank order can be created. 
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Factor Units Weight Curve Minimum Maximum Value Score Weightedscore
Electricity price index Index 3.6% D 50 180 100.2 0.6138 2.19
Logistics Index 15.2% A 1 5 3.67 0.6675 10.13
Legal rights index Index 5.4% A 0 10 8 0.8000 4.29
Labor rate $/hr US 21.4% D 1 83 33.41 0.4459 9.58
FX variation SD 5.4% F 0 40 15 0.3287 1.76
Value add in MFG % of  GDP 6.3% C 5 40 30.87 0.9125 5.70
Prevalence of  trade 
barriers Index 7.1% A 1 7 4.1 0.5167 3.69
Industrial production 
index CAGR % 27% A -2 8 3.2 0.5200 1.39
Forecasted production 
CAGR% % 8.0% C -5 30 –1 0.3720 2.99
Material cost Index 17.9% D 92 115 96.52 0.8035 14.35
Cooperation in 
labor-employer relations’ Index 7.1% C 1 7 3.5 0.7465 5.33
100.00% 61.40
Table 5. Example matrix for South Korea
Table 6 shows each country ranked 1-23. China, India, and Mexico are the top ranked countries for
manufacturing  country  attractiveness. The  rank  order  results  were  reviewed with  the  subject  matter
experts to ensure consistency in the rankings and checked against any results that looked to be out of
place. China leads in attractiveness, which is no surprise, given the growth of  the market and availability
of  cheap labor. 
-831-
Journal of  Industrial Engineering and Management – https://doi.org/10.3926/jiem.2321
Baseline Ranking
1 China 80.4
2 India 721
3 Mexico 71.4
4 Vietnam 69.1
5 Poland 68.9
6 Thailand 68.7
7 Romania 65.5
8 Indonesia 63.7
9 Japan 61.6
10 United States 61.5
11 South Korea 61.4
12 Spain 60.5
13 UK 59.6
14 South Africa 59.2
15 Brazil 56.4
16 Saudi Arabia 55.0
17 France 54.3
18 Italy 53.6
19 Canada 53.4
20 Germany 53.1
21 Argentina 52.8
22 Russia 47.7
23 Australia 46.6
Table 6. Model ranking
At the other end of  the rankings, Australia’s positioning is reinforced by the pull out of  all major auto
manufacturers from the country and the withdrawal of  government support for the industry (Fensom,
2014). 
The results give a high-level overview of  manufacturing attractiveness considering multiple attributes. Too
often manufacturers become fixated on just labor costs and do not consider other attributes. Table 7
shows the countries ranks by labor rate utility score and their overall model ranking. The tendency is for
extremely cheap labor countries to fall down in the rankings due to additional attributes. 
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Country Labor utility Rank (1) Model rank (2) Delta (1-2)
Vietnam 21.20 1 4 –3
Indonesia 21.10 2 8 –6
India 21.04 3 2 1
Mexico 20.53 4 3 1
Saudi Arabia 20.38 5 16 –11
Thailand 20.35 6 6 0
Argentina 19.84 7 21 –14
China 19.77 8 1 7
Romania 19.20 9 7 2
Russia 18.91 10 22 –12
South Africa 17.63 11 14 –3
Brazil 16.89 12 15 –3
Poland 16.42 13 5 8
Spain 12.53 14 12 2
Japan 10.30 15 9 6
South Korea 9.58 16 11 5
UK 8.61 17 13 4
Italy 8.39 18 18 0
United States 6.30 19 10 9
France 6.05 20 17 3
Canada 5.76 21 19 2
Germany 2.70 22 20 2
Australia 2.59 23 23 0
Table 7. Labor rate utility vs. model rank
While, established manufacturing bases can overcome their higher wage rates. For example, Poland
scores only 13th overall in wages while sitting in 5th in the overall model. The higher wage rates in
Poland are overcome with stronger logistics, stable currency, and lower material costs than cheaper
labor locations such as Indonesia. Traditionally strong automotive manufacturing countries such as
Japan, United States, Germany, and the United Kingdom all improve their standing when evaluating
competitiveness beyond labor rates.  Spain effectively uses moderate wages with a strong installed
manufacturing  base  to  remain  an  attractive  manufacturing  location.  Russia  and  Argentina  have
additional  issues  that  push  their  attractiveness  much  further  down the  list  from their  wage  rate
standing. Evaluating Russia  and Argentina compared to the United States and the group average,
both  countries  show  a  deficit  in  terms  of  currency  stability,  logistics,  and  material  costs.  The
comparison is shown in Table 8. 
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Factor United States Russia Argentina Average
Electricity price index 2.6 0.8 0.0 21
Logistics 11.1 6.4 7.6 9.4
Legal rights index 4.8 1.6 2.1 3.6
Labor rate 6.3 18.9 19.8 14.2
FX variation 5.4 0.1 0.0 26
Value add in MFG 3.5 4.0 5.4 4.2
Prevalence of  trade barriers 4.2 3.3 1.8 3.9
Industrial production index CAGR 1.3 1.2 1.1 1.3
Forecasted production CAGR% 4.6 3.9 2.3 3.8
Material cost 11.6 1.7 7.6 9.8
Cooperation in labor-employer relations’ 6.1 5.6 5.2 5.8
61.5 47.7 52.8 60.7
Table 8. United States, Russia, and Argentina compare
Future  automotive  production  forecasted  for  a  country  improves  the  country’s  attractiveness.  We
evaluated the compound annual growth rate for light duty automotive forecast from 2012 to 2018 as
shown in Table 9. 
Forecasted Production CAGR%
Utility Score
Indonesia 5.73
China 5.55
Vietnam 5.55
Mexico 5.34
Spain 5.12
Brazil 4.88
Italy 4.88
United States 4.60
India 4.60
Poland 4.60
South Africa 4.60
Thailand 4.29
France 4.29
UK 4.29
Russia 3.93
Germany 3.93
Romania 3.93
South Korea 2.99
Argentina 2.32
Japan 1.38
Australia 0.00
Saudi Arabia 0.00
Canada 0.00
Table 9. Forecasted compound annual growth rate utilities
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Indonesia, China, and Vietnam are expected to grow their automotive production base going forward,
while Canada and Australia are shrinking rapidly.
6.1.8. Sensitivity Analyses
To test the model further, we preformed sensitivity analyses on key attributes. Given its high weighting,
labor rate is the largest driver of  the model. If  one alters the weight of  labor rate in the model, the results
of  the model change. Figure 5 shows the results of  adjusting the weight of  labor rate from 10% to 35%
in the model for the top 12 countries in the baseline market. 
Figure 5. Labor rate utility weight sensitivity
The weights of  the other attributes were held to the same relative value as the weight of  labor rate
varied from 10% to 35%, keeping the sum of  the weights  at 100% in each in case. China,  India,
Mexico, and Vietnam remain in the top four spots as the weight of  labor is increased from the baseline
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of  21% up to 35%. However, when labor is decreased down to 10%, Poland jumps ahead of  Vietnam.
The graph shows the trajectory of  mature manufacturing markets such as the United States and Japan.
When other attributes are diminished and the weight of  labor is increased, these markets show a rapid
decline in utility score. The model also reinforces the strength and potential of  manufacturing in China,
India, and Mexico. These three markets hold the highest utility scores throughout the range of  labor
rate weight rating.
There are additional risks involved and under extreme circumstances low weighted attributes can could
turn into major concerns for a corporation. Examples include the risk of  loss of  assets, corruption, and
social  unrest.  To test extremes in the results,  we looked at the impact of  re-weighting the smaller
weighted attributes. The legal rights index has a weight of  5.4% in the base model. We looked at how
the rankings are impacted if  this attributes weight is increased. Moving the weight of  legal rights from
the baseline to 40% in increments of  10%. As the weighting of  legal rights is increased, China’s utility
score decreases while Poland’s rises. However, legal rights weighting must be increased to 30% for
China to fall from the top spot in the ordinal rankings. Australia and South Africa both show a positive
correlation to an increased weight of  legal rights. Both countries dramatically improve as the weight on
legal rights is increased. As shown in Figure 6, moving the weight of  legal rights up to 10% does not
dramatically impact the ordinal rankings and the top 4 remain in their positions up to a weight of  30%.
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Figure 6. Legal rights utility weight sensitivity
Additionally, we looked at the impact of  re-weighting the electricity index. The baseline model has a
weight of  3.6%. We looked at how the rankings are impacted if  this attributes weight is increased. Moving
the weight on the electricity index from baseline to 40% in increments of  10%, one quickly realizes India
is very sensitive to electricity and as the weight on the attribute increases India’s ranking falls rapidly. The
sensitivity is shown in Figure 7. 
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Figure 7. Electricity index utility weight sensitivity
Japan shows as the opposite effect of  India. Increasing the weighting of  electricity index, Japan moves
rapidly up in the rankings importance to number 2 at a weight of  40%. Overall, the ordinal rankings do
not show extreme sensitivity to the lower weighted factors until  the weight is increased to 30% of
higher.
We examined an extreme protectionism scenario two ways.  First  by giving every country the lowest
possible utility for “Prevalence of  trade barriers” or essentially removing the attribute from the scoring.
The ordinal rankings do not change in this sensitivity, although the countries which have a lower utility for
“Prevalence of  trade barriers” in the baseline model do lose as  much ground when the attribute is
removed. The results are shown in Table 10.
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Country Baseline Protectionism Delta
China 80.4 76.4 –4.0
India 72.1 68.0 –4.0
Mexico 71.4 67.4 –4.0
Vietnam 69.1 65.5 –3.6
Poland 68.9 65.1 –3.8
Thailand 68.7 64.6 –4.2
Romania 65.5 62.2 –3.3
Indonesia 63.7 59.8 –3.9
Japan 61.6 58.0 –3.6
United States 61.5 57.4 –4.2
South Korea 61.4 57.7 –3.7
Spain 60.5 56.1 –4.4
UK 59.6 55.0 –4.6
South Africa 59.2 54.8 –4.4
Brazil 56.4 53.0 –3.5
Saudi Arabia 55.0 50.6 –4.4
France 54.3 49.9 –4.4
Italy 33.6 49.7 –3.9
Canada 53.4 49.4 –4.0
Germany 53.1 49.1 –4.0
Argentina 52.8 51.1 –1.8
Russia 47.7 44.4 –3.3
Australia 46.6 42.1 –4.5
Table 10. Protectionism sensitivity
Additionally, we performed a sensitivity analysis on the weight of  “Prevalence of  trade barriers”. Moving
the weight of  trade barriers from baseline to 40% in increments of  10% did not materially impact the
ordinal rankings
6.1.9. Adjustments 
To address risks with low weighted attributes, we employed a filter layer as a first step to the model to
further address additional risks that could turn into major concerns for a corporation, e.g., the risk of  loss
of  assets, corruption, and social unrest. The filter includes low weighted attributes with high downside
risks.  The  filter  or  listing  of  “must  haves”  work  as  a  screening  function  to  eliminate  alternatives.
Companies do not want to be exposed legally in any country. To create the filter layer, we established a
listing of  must haves for the model. By leveraging the World Economic Forum’s Global Competitiveness
Report, we decided that all alternatives must have a Legal Rights Index of  greater than 2 on a 10-point
scale. The value of  2 is determined based on prior experience in Africa and the supporting objective of
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minimizing  production  risk.  Additionally,  we  used  the  Local  Supplier  Quality  rating  of  the
Competitiveness  report  to establish a  minimum value  of  greater  than 3.5  on the  10-point  scale.  A
minimum amount of  Local Supplier Quality is necessary to achieve the lowest landed cost and establish a
viable manufacturing operation. The list of  must haves is summarized in Table 11. 
Criteria Descríption Rational Source
Legal Rights
Index (>2)
Degree of  legal protection of  borrowers’
and lenders’ rights on a ten point scale
with the higher score preferred
Need to have investment protected and
free of  corruption. At a minimum a score
of  2 is required on a 10 point scale
Global
Competitiveness
Report
Local Supplier
Quality (>3.5)
The quality of  local suppliers in a country
on a seven point scale with the higher
score preferred
Need to have access to a quality local
supply base. A mínimum level (3.5) of
local supplier quality is required for the
production facility to be viable.
Global
Competitiveness
Report
Table 11. Location attractiveness model must haves
The addition of  the “must have” layer adds an additional level of  risk mitigation to the model by filtering
out low weight attribute with potential for high downside implications. Of  the 23 countries evaluated, the
“must have” layer does not remove any countries. The final model process flow is depicted in Figure 8.
Figure 8. Process flow for location attractiveness model
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7. Results
7.1. NAFTA Region 
The  model  results  reflect  the  current  struggle  and  dim  future  prospects  for  Canadian  automotive
manufacturing. Canada’s score of  53.4 is below the United States (61.5) and well below Mexico (71.4) in
the  model.  Canada  is  struggling  to maintain  automotive  manufacturing  from a  difficult  competitive
position. The country’s share in overall US automotive imports dropped to 20% last year, from a peak of
31% in 2000 and an average of  25% since the mid-90s. The loss in share of  imports has been to the gain
of  Mexico. Since NAFTA was signed 20 years ago, automotive production in Mexico has more than
tripled and automotive exports have quadrupled. Canada automotive employment is flat since 2009 while
the United States and Mexico have grown considerably (Helper, 2012). The trend is certain to continue
given the amount of  automotive investment in the United States and Mexico. Table 12 shows industry
assembly investment from 2010-2013 compiled by the University of  Windsor (Faria, 2014).
Location Investment 2010 Investment 2011 Investment 2012 Investment 2013 Total investment
2010-2013
China $10.97 $13.67 $9.62 $12.67 $46.92
Mexico $0.40 $3.30 $2.63 $0.00 $6.33
Brazil $0.85 $2.83 $0.96 $1.56 $6.21
United States $0.00 $1.08 $0.52 $1.96 $3.56
Russia $1.00 $0.18 $1.64 $0.20 $3.02
Mongolia $2.90 $0.00 $0.00 $0.00 $2.90
India $0.00 $2.27 $0.00 $0.40 $2.67
Thailand $0.87 $0.00 $0.36 $0.34 $1.56
Indonesia $0.02 $0.40 $0.00 $0.00 $0.42
Belarus $0.00 $0.00 $0.00 $0.20 $0.20
Myanmar $0.00 $0.00 $0.00 $0.20 $0.20
Venezuela $0.00 $0.20 $0.00 $0.00 $0.20
Canada $0.00 $0.00 $0.18 $0.00 $0.18
Argentina $0.00 $0.17 $0.00 $0.00 $0.17
Japan $0.00 $0.00 $0.13 $0.00 $0.13
Philippines $0.10 $0.00 $0.00 $0.00 $0.10
Malaysia $0.00 $0.00 $0.08 $0.00 $0.08
Algeria $0.00 $0.00 $0.00 $0.07 $0.07
South Africa $0.00 $0.05 $0.02 $0.00 $0.07
Ukraine $0.00 $0.00 $0.00 $0.03 $0.03
Germany $0.00 $0.00 $0.00 $0.00 $0.00
Total $17.11 $24.14 $16.13 $17.62 $75.00
Table 12. Automotive industry investments in Billions $US
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7.1.1. Europe Region 
Western European countries  rank lower in the list  of  countries  evaluated. Germany,  France,  United
Kingdom and Italy have very high labor rates. Spain has a more moderate labor rate contributing heavily
to the country’s #12 overall ranking. All the Western European countries labor rate utility is below the
average of  the sample as shown in Table 13. 
Factor Units Weight Germany France UK Spain Average
Electricity price index Index 3.6% 2.7 2.7 2.1 2.6 2.1
Logistics Index 15.2% 11.8 10.8 11.4 10.3 9.4
Legal rights index Index 5.4% 3.8 3.8 5.4 3.2 3.6
Labor rate $/hr US 21.4% 2.7 6.1 8.6 12.5 14.2
FX variation SD 5.4% 3.2 3.2 3.4 3.2 2.6
Value add in MFG % ofGDP 6.3% 5.0 4.3 3.9 3.7 4.2
Prevalence of  trade barriers Index 7.1% 4.0 4.4 4.6 4.4 3.9
Industrial production index 
CAGR % 2.7% 0.8 0.8 0.8 1.0 1.3
Forecasted production 
CAGR% % 8.0% 3.9 4.3 4.3 5.1 3.8
Material cost Index 17.9% 8.8 8.8 8.8 8.8 9.8
Cooperation in 
labor-employer relations’ Index 7.1% 6.4 5.2 6.3 5.7 5.8
100% 53.1 54.3 59.6 60.5 60.7
Table 13. Western Europe utility score compare
Poland has been a very strong manufacturing location in Europe but wage rate increases have diminished
the attractiveness.  However,  as  shown in Table 14,  Poland still  scores higher than any of  the other
European countries in the model.
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European ranking
5 Poland 68.9
7 Romania 65.5
12 Spain 60.5
13 UK 59.6
17 France 54.3
18 Italy 53.6
20 Germany 53.1
22 Russia 47.7
Table 14. Europe utility score compare
Germany stands out as scoring low in the model. Germany has many large multinational companies like
BMW,  Volkswagen,  and  Siemens  that  turn  in  strong  performance  and  its  small  and  medium-size
enterprises (SMEs) are an impressive source of  strength, both as suppliers to multinational corporations
and as exporters in their own right (Wessner, 2013). However, when compared to the United States and
South Korea, two mature manufacturing nations, German scores much lower in labor rate utility and
material cost utility. The model shows future investment in Germany may be hindered by very high labor
rates. The results are shown in Table 15. 
Factor Units Weight United
States
South
Korea
Germany Average
Electricity price index Index 3.6% 2.6 2.2 2.7 2.1
Logistics Index 15.2% 11.1 10.1 11.8 9.4
Legal rights index Index 5.4% 4.8 4.3 3.8 3.6
Labor rate $/hr US 21.4% 6.3 9.6 2.7 14.2
FX variation SD 5.4% 5.4 1.8 3.2 2.6
Value add in MFG % of  GDP 6.3% 3.5 5.7 5.0 4.2
Prevalence of  trade barriers Index 7.1% 4.2 3.7 4.0 3.9
Industrial production index CAGR % 27% 1.3 1.4 0.8 1.3
Forecasted production CAGR% % 8.0% 4.6 3.0 3.9 3.8
Material cost Index 17.9% 11.6 14.3 8.8 9.8
Cooperation in labor-employer relations’ Index 7.1% 6.1 5.3 6.4 5.8
100% 61.5 61.4 53.1 60.7
Table 15. United States, South Korea, and Germany compare
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Germany’s strong logistics network is only marginally better than the United States and South Korea.
Asian nations show the most potential in the study. China, India, Vietnam, and Thailand all scored within
the top 6 of  countries studied. Additionally, Indonesia shows a lot of  potential with very low wages.
South Korea and Japan suffer a bit from high labor rates although they both remain very competitive.
Labor issues in South Korea are a big concern for the future. Australia’s government decision to cease
support of  auto manufacturing resulted in the pull out of  production by all major auto manufacturers by
2017
7.1.2. South American Region
Within the framework, we evaluated two South American countries; Argentina and Brazil. Protectionism
in Argentina and Brazil results in low global competitiveness. To sell goods in these two countries an
organization will  need to manufacture there. However, exporting from Brazil and Argentina is not a
strategically sound decision and most organizations would be better served to produce goods somewhere
else. 
7.1.3. Other Attributes to Consider
The model is designed to give a repeatable and quick analysis of  a candidate manufacturing country.
Germany scores very low in the model. However, Germany has excelled in high tech manufacturing in
recent years. Manufacturing in Germany is aided by the relationship with the Fraunhofer Institute. The
Fraunhofer Institute provides innovations to the manufacturing sector in Germany. The institute provides
access to affordable applied research that small and medium size companies could not otherwise afford
(Wessner, 2013). The Fraunhofer institutes research everything from algorithms and other aspects of
computing to cell biology and wood technology (Gummer, 2014). The research focus is mostly on short-
term projects which bring immediate business applications. A measure of  innovation competitiveness
might be considered in the model. We also did not separate transactional foreign exchange risk from
translational foreign exchange risk in the model. A deeper look at the difference could impact the foreign
exchange currency variation utility score in the model.
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7.1.4. Government Incentives
Additionally, a measure related to government incentives can play a major role in manufacturing footprint
decisions. However, incentives tend to be specific to one-time items instead of  consistent from year to
year. The final location decision of  the Volkswagen plant in Tennessee and the Hyundai plant in Alabama
included extensive  financial  incentives  from the  local  governments.  Tennessee  taxpayers  have  spent
hundreds  of  millions  of  dollars  on  incentives  to  lure  and  keep  a  $1  billion  Volkswagen  plant  in
Chattanooga (What Tennessee paid to lure lawbreaking Volkswagen to Chattanooga, n.d.). Taxpayers in
Alabama offered  up  nearly  $250  million  dollars  (Niesse,  2002).  Government  incentives  need  to  be
understood at the time of  the analysis for a particular country and are seen as second step in country
analysis. 
7.1.5. Country Regional Considerations
Location attractiveness can vary within a given country. The framework provides candidate countries in
rank order. A short list of  countries shall be created for consideration and ultimately feed the next step of
a site selection exercise. The model employs average wage rates and attributes for a particular country.
However, these attributes can vary within a given country. As wages grew in China, manufacturers pushed
further into inland China, where lower labor costs could be found. Production in China is shifting away
from the coast to the west in pursuit of  lower costs while others have migrated from China to other
Southeast Asia countries. From Figure 9, one can see that urban wages rates in China are growing at faster
rate than in rural areas and creating a wage differential in China (Bureau of  Labor Statistics, 2015). 
Figure 9. China rural versus urban wages
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Another example is the United States where wages in “Right to Work” states are found to 3.1 percent
lower than those which do not have “Right to Work” laws (Gould & Kimball, 2015). Wage variation can
be incorporated in the model through sensitivities in labor rates and ultimately the next step in the site
selection is driving the short list of  candidate countries to very specific locations and very specific data.
8. Implications
8.1. Practical Usage
The framework model can be used effectively within a long-term strategy group and drive insights into
future decisions on manufacturing locations. The model provides a utility preference as well as the ability
to perform sensitivities on the results.  The results of  our modeling show China, India, and Mexico are
currently the top ranked countries for manufacturing attractiveness. These three markets hold the highest
utility scores throughout sensitivity analysis on the labor rate attribute weight rating, highlighting the
strength and potential of  manufacturing in China, India, and Mexico. The framework model supports the
narrowing of  manufacturing  location  alternatives  to  a  short  list  of  country  candidates  employing  a
structured framework which utilizes more attributes than just labor rates.
8.2. Economic Value
The model provides economic value to a firm through risk mitigation and footprint optimization. The
amount of  investment required for a durable goods manufacturing facility can exceed $500M. More
importantly, the cost to close a factory can also be as much as the initial investment to build it depending
on local labor laws. The decision to manufacture in a country is a long-term commitment and ceasing
operations  often  incurs  financial  penalties  in  terms  of  write  downs  of  assets  or  the  refunding  of
government incentives. A wrong bet can harm brand equity and destroy competitive advantages. The
framework enhances the analysis of  a decision maker and supports making the “right” decision for a
firm.
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8.3. Commercial Value
The model provides commercial value due to the potential to quickly convert the framework into a web
based  application  and package  it  as  a  software  solution.  Evaluating  country  manufacturing  location
attractiveness on various performance measures deepens the analysis and provides a more informed basis
for manufacturing site selection versus reliance on labor rates alone. A software solution to guide users
through the process has a very practical commercial value but only small pool of  potential customers.
Once the software is rolled out to the customer base future growth potential is limited.
8.4. Model Limitations
The  framework  model  has  limitations.  Specifically,  the  model  measures  countries  as  a  whole.  The
variation  of  attributes,  specific  tariffs,  and  other  economic  incentives  within  a  country  requires  a
secondary analysis after the initial list of  candidate countries is defined. The model attributes are based on
current actuals and in limited instances forecasted values. The model employs average wage rates and
attributes for a particular country. However, wages can vary within a given country. For example, as wages
grew in China, manufacturers pushed further into inland China, where lower labor costs could be found.
The  model  weights  are  based  on  expert  opinion  and  may  need  to  be  adjusted  in  the  future.  The
framework  requires  continuous  improvement  through  the  benefit  of  repeating  the  analysis  yearly.
Additionally, trade and tariff  barriers are not established up front in the process. Further, a measure of
innovation competitiveness is not considered in the model.  Finally,  we did not separate transactional
foreign exchange risk from translational foreign exchange risk in the model. 
9. Summary
We created a framework that trades off  competing attributes to deliver a simple country ranking scale of
manufacturing location attractiveness. The framework provides an efficient and repeatable ranking scale.
The use of  the framework enables an analyst to very quickly narrow to a small set of  candidate countries
rather than performing a full-scale site selection study for many countries. The model employs a “must
have” initial step to mitigate the risk of  low weight attributes having a major effect on the business. The
model indicates China, India, and Mexico are currently the most attractive countries for manufacturing
investment. The multi attribute model for manufacturing country attractiveness provides a rank order
utility score for the twenty-three countries studied. We refined the model, using regression analysis, to 11
key  explanatory  variables.  Labor  Rate,  Material  Cost,  and  Logistics  are  the  top  three  attributes
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representing 54% percent of  the model weight. We performed sensitivity analyses on the results to test
the robustness of  the findings. 
Figure 10. Final process flow for framework development
Evaluating  country  manufacturing  location  attractiveness  through  multiple  performance  attributes
deepens the analysis and provides a more informed basis for manufacturing site selection. Each attribute
requires a utility function complete with relative weightings on importance. The model can be employed
to  drive  a  candidate  list  of  countries  to  study  further.  Specific  location  wages  and other  attributes
including economic incentives and tariffs must be considered in the second stage of  analysis to drive the
proper site selection decision. The model results were validated by a panel of  automotive manufacturing
experts and through sensitivity analyses of  the attributes. The team of  stakeholders rated of  the relative
importance of  each attribute through a lottery process within a group meeting.
10. Further Work
The scoring shall be repeated on an annual basis to build an index over time and enable the analysis of  a
country’s expected trajectory in the rankings. The number of  countries will be expanded particularly in
Africa where we did not look at nations beyond South Africa. The ranking can serve as a back end in
supporting  the  development  of  a  decision  tree  that  can  employ  geographical  needs  and  available
incentives to drive location selection. For example, tariff  and tax considerations can be documented up
front and used to remove candidate countries, For example, the location choice of  a factory to produce
automobiles for sale in the ASEAN trade block will eliminate many candidate countries due to trade and
tariff  issues.
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Appendix A
Final Attributes and Sources
Category Factor Units Source Reference Value
Infrastructure Logistics Index World Bank LogisticsPerformance Index 2014
Straight value from
tables
Investment Legal rights index Index Competitiveness Report 2013-2014 Straight value fromtables
Labor Labor rate $/hr US 2018- Economist IntelligenceUnit (EIU) 2014 EIU
Macroeconomic Value add in MFG %
http://data.worldbank.org/indi
cator/NV.IND.MANF.ZS/cou
ntries?display=default  
2010-2012 Average of  last 3years
Macroeconomic FX variation Standard Dev or % changefrom’93-13 2013
Copy of  Historic –
FXANNUAL 
05-2012.xls
Productivity Industrial productionCAGR% % EIU (Calculated) 2012-2018 Calculated
Infrastructure Electritity price index Index EIU 2012 UK Base Electricity:Index (2005=100)
Automotive Forecastedproduction CAGR% % IHS data 2012-2018 Calculated CAGR
Automotive Material cost Index Author annalysis Current Current
Labor
Cooperation in 
labor-employer
relations’
Index Competitiveness Report 2013-2014 Straight value fromtables
Political Prevalence of  tradebarriers Index Competitiveness Report 2013-2014
Straight value from
tables
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